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ABSTRACT
Objective: The purpose of this study was to determine whether the proportion of cesarean deliveries
in pregnant women with a history of genital herpes and no active lesions at birth is higher than that
in women with no history of genital herpes, and to determine whether this risk was modified by birth
facilities’ underlying prevalence of cesarean delivery.
Methods: This was a retrospective survey. Women who gave birth in Washington state from 1989
to 1991 were identified from the state, birth records and were classified as having clinical genital
herpes during pregnancy (N 1,094) or history of genital herpes only (N 4,163) at delivery.
Women without genital herpes (N 5,257) were randomly selected from remaining births.
Results: The main outcome measure was primary cesarean delivery, excluding those performed
for indications other than genital herpes. Prevalence of primary cesarean delivery was 59.5% in
women with clinical herpes during pregnancy and 12.5% in women with history of herpes, both
significantly different from prevalence of 11.2% in unexposed women. Age-adjusted risk for cesar-
ean delivery among women with a history of herpes was 1.13 [95% confidence interval (CI): 0.93,
1.37]. When baseline cesarean delivery prevalence was above 20%, this risk was 1.2 (95% CI: 1.0,
1.4; P 0.058), compared to 1.1 (95% CI: 0.9, 1.3; P 0.186) where cesarean delivery prevalence
was below 20%.
Conclusions: Women with history of genital herpes appear to have a slightly elevated risk of
cesarean delivery, particularly in hospital settings with baseline prevalence of primary cesarean
delivery above 20%. This rate is somewhat lower than that noted in a previous survey, suggesting
that practitioners are following standard guidelines. Evaluations of cesarean delivery for genital
herpes in other states should be performed. Infect. Dis. Obstet. Gyneeol. 5:29-35, 1997.
(C) 1997 Wiley-Liss, Inc.
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tandard obstetric practice recommends cesarean
section as the preferred method of delivery for
women with genital herpes (GH) clinically evident
at the time of delivery.9,3s The consequences of
neonatal acquisition of herpes simplex virus (HSV)
are frequently severe, ranging from permanent
neurological impairment to death, e,3,34 Accord-
ingly, the proportion of cesarean deliveries per-
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formed in women with GH evident at delivery is
high. However, less is known about rates of cesar-
ean delivery in women who report a history of GH,
but who do not evidence lesions at delivery. Cur-
rent guidelines advise against cesarean delivery in
this group,9,16,17,z,zl since the likelihood of viral
shedding in genital secretions at delivery in the
absence of lesions is small (0.6-1.4%), as is the
attack rate for neonatal infection even in the pres-
ence of asymptomatic viral shedding (2-5%).s,,z,zz
Cesarean delivery has also failed to prevent neona-
tal HSV acquisition in some cases, possibly as a
consequence of prior in utero infection.3,s
Despite current recommendations, practitioners
may perform cesarean delivery in pregnant women
with a history of GH and no clinically evident le-
sions for several reasons.",3 First, neither antepar-
tum cultures, clinical diagnosis at delivery, nor his-
tory of symptomatic GH during the pregnancy ac-
curately predicts asymptomatic viral shedding at
vaginal delivery. 13,8,19,z3,z8 Less than one third of
women who transmit HSV to neonates report a re-
currence during the current pregnancy,s,4,s Most
neonates who acquire HSV at vaginal delivery do
so in the absence of clinically evident infection,
often in the setting of recently acquired maternal
GH. 1,z7 Second, the severity of neonatal disease
when it does occur is considerable, incurring an
estimated 25% mortality rate3 and cumulative eco-
nomic costs of over $500 million annually"7 (an ex-
cess of $25,000/case for initial hospital costs
alone). Finally, the incidence of cesarean delivery
varies by clinical and geographic settingZ4,zs; indi-
vidual practitioners’ tendencies to perform cesar-
ean delivery in the setting of a prior history of GH
may be influenced by this "baseline" rate.
We addressed the hypothesis that despite cur-
rent clinical recommendations, the proportion of
cesarean deliveries in pregnant women with a his-
tory of genital herpes and no active lesions at birth
is higher than that in women who give no history of
prior genital herpes. We also examined whether
this proportion was modified by the baseline inci-
dence of cesarean delivery in the health care facili-
ties studied.
SUBJECTS AND METHODS
Study Design and Population
The study employed a retrospective cohort design.
Subjects were selected from the singleton birth
records of Washington state from the years 1989
through 1991. The exposed groups were defined
by the presence of the following under "Medical
Pregnancy Complications": 1) women diagnosed
with "genital herpes (active)" (N 1,094) and 2)
women diagnosed with "genital herpes (history)"
(N 4,163). The nonexposed group (N 5,257)
was randomly selected from the pool of remaining
total singleton births over the same 3 years.
"Active genital herpes" on the Washington state
birth certificate refers to the presence of visible
lesions at delivery, or to a symptomatic episode
occurring at any time during that pregnancy as re-
ported by the patient; consequently, we renamed
this designation "clinical herpes during preg-
nancy" for the purposes of our study. "History of
genital herpes" refers to any history of genital her-
pes prior to the current pregnancy as reported by
the patient.
Calculation of Risk Estimates
The outcome used in the calculation of risk esti-
mates was primary cesarean delivery. Repeated ce-
sarean delivery, with or without a trial of labor, was
not included as an outcome, because these cesar-
ean deliveries were generally for an indication
other than genital herpes. To confirm that the
choice of primary cesarean delivery as the outcome
of interest accurately reflected risk, and that the
exclusion of repeat cesarean delivery did not intro-
duce confounding, two analyses were performed.
The first analysis defined the outcome event as
primary cesarean delivery only, excluding repeat
cesarean delivery. The second analysis included all
cesarean deliveries (repeat and primary) as out-
come events. In both analyses, potential indica-
tions for cesarean delivery other than herpes were
excluded. These conditions included prolonged or
dysfunctional labor, breech/malpresentation,
ccphalopelvic disproportion, eclampsia, maternal
fever, placenta previa, abruptio placentae, and fetal
distress. If evidence of any of these indications was
noted on the birth certificate, the record was quan-
tified and excluded from the calculation of risk es-
timates, so that the estimate of excess cesarean de-
livery would more closely reflect that due to genital
herpes status alone.
Methods of delivery were determined for each
group and classified as vaginal or cesarean delivery
(primary or repeat). Risk of cesarean delivery for
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both groups of women with herpes (clinical herpes
during pregnancy or history of herpes prior to cur-
rent pregnancy) relative to women without herpes
was determined. The following factors in modify-
ing and confounding risk estimates were assessed:
age, alcohol and cigarette use during pregnancy,
race, marital status, urban vs. rural residence, an-
nual income, and nulliparity. Selected labor and
delivery complications (fever, premature rupture of
membranes) and adverse neonatal outcomes (pre-
maturity, anemia, sepsis) were compared across the
three groups.
To determine whether the baseline incidence of
cesarean delivery in a given health care facility had
any effect on the frequency of cesarean delivery for
GH, a subanalysis stratifying by facilities’ preva-
lence of cesarean delivery was done. The percent-
age of cesarean deliveries in exposed an.d nonex-
posed groups was determined for 82 acute care fa-
cilities for the study period (1989 through 1991).
The facilities represented a wide intrastate geo-
graphic range. They were divided into two groups:
those with a prevalence of cesarean delivery above
20% (N 34), and those with a prevalence below
20% (N 48). The stratum-specific relative risks
for cesarean delivery were then calculated.
Statistical Analysis
Statistical analysis was performed using SAS (SAS
Institute, Cary, NC). Adjusted risk estimates were
obtained using Epi-Info (Centers for Disease Con-
trol and Prevention, Atlanta, GA). Differences be-
tween the exposed and nonexposed groups were
assessed using chi-square statistics and are reported
significant at the two-tailed P < 0.05 level and ad-
justed for potential confounders as noted.
RESULTS
Demographics
Table summarizes the descriptive characteristics
of women with and without GH. Small but statis-
tically significant differences existed with regard to
age, race, marital status, urban vs. rural residence,
alcohol use during pregnancy, and annual income.
No significant differences were noted with regard
to parity or smoking during pregnancy.
Prevalence of Cesarean Delivery
The prevalence of primary cesarean delivery was
61.7% in women with clinical herpes during preg-
TABLE I. Characteristics of study subjects by GH
status [N (%)]$
Clinical
GH during History
pregnancy of GH No GH
(N= 1,094) (N=4,163) (N=5,257)
Age (years)
<18 39 (3.96) 61 (I.59) 195 (3.85)
19-29 568 (56. I)* 1,941 (50.6)* 3,093 (62.8)
>30 403 (39.8)* 1,827 (47.6)* 1,632 (33.2)
Race
White 937 (85.7)* 3,642 (87.5)* 4,263 (81. I)
Black 50 (4.6)* 162 (3.9)* 148 (3)
Native American 31 (2.8) 79 (I.9)* 133 (2.5)
Asian 22 (2)* 86 (2)* 271 (5.2)
Hispanic 26 (2.4)* 97 (2.3)* 358 (7)
Marital status
Single 802 (73.3) 3,264 (78.4)* 3,979 (75.7)
Married 292 (26.7) 893 (21.6)* 1,264 (24.3)
Prior pregnancy
No 566 (51.7) 1,804 (43.3) 2,202 (41.9)
Yes 528 (48.3) 2,359 (56.7) 3,050 (58. I)
Residence
Urban 612 (56.4)* 2,215 (53.8) 2,825 (54.3)
Rural 474 (43.6) 1,904 (46.2) 2,375 (45.7)
Alcohol use during
pregnancy
Yes 92 (8.4)* 330 (7.9)* 239 (4.6)
No 931 (85. I) 3,603 (86.5) 4,570 (86.9)
Smoking during
pregnancy
Yes 216 (I 9.7) 852 (20.5) 1,042 (I 9.8)
No 834 (76.2) 3,139 (75.4) 3,870 (73.6)
Annual income
<I5K 92 (14.6) 351 (14.2) 414 (15.1)
15-25K 100(15.9) 367 (14.9)* 490(17.9)
>25-45K 354 (56.2) 1,365 (55.3) 1,496 (54.8)
>45K 8 (I 3.3) 384 (I 5.6)* 331 (I 2. I)
*P < 0.05.
$Subgroup totals may not equal N at top of column because data were
not complete for all subjects on all variables.
nancy, and 13.3% in women with history of herpes
prior to the current pregnancy. Both differed sig-
nificantly from the prevalence of 11.9% seen in
unexposed women (Table 2).
Major indications for primary cesarean delivery
in the nonexposed women included cephalopelvic
disproportion (30.34%), breech presentation
(21.69%), and dysfunctional labor (9.83%). Placen-
tal problems (previa or abruptio), maternal fever,
fetal distress, and eclampsia accounted for rela-
tively few such births. A total of 70.85% of the
primary cesarean deliveries were accounted for by
the seven indications listed. Only 19.25% of the
repeat cesarean deliveries were accounted for by
these indications, consistent with the fact that
many repeat sections are performed for the indica-
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TABLE 2. Proportion of cesarean deliveries by GH
status, stratified by cesarean section (CS)
prevalence of birth facility
Clinical GH History
during pregnancy of GH No GH
N % N % N %
All Birth Facilities Combined
Primary CS 557 61.7 437 13.3 481 11.9
Repeat CS 104 II .5 220 6.7 225 5.6
Vaginal delivery 241 26.7 2,638 8.0 3,333 82.5
Total 902 3,295 4,039
Birth Facilities With CS Prevalence >20%
Primary CS 261 71.3 189 16.2 231 13.8
Repeat CS 40 10.9 86 7.4 III 6.6
Vaginal delivery 65 17.8 892 76.4 1,336 79.6
Total 366 I, 167 1,678
Birth Facilities With CS Prevalence <20%
Primary CS 296 55.2 248 11.6 250 10.6
Repeat CS 64 II .9 134 6.3 II 4 4.8
Vaginal delivery 176 32.8 1,746 82.0 1,997 84.6
Total 536 2,128 2,361
aExcludes repeat CS with trial of labor.
tion of having had a prior cesarean delivery. As
would be expected, indications for cesarean deliv-
ery other than herpes in the exposed groups were
similar to those described for the nonexposed
group (Fig. 1).
After exclusion of births in which non-GH con-
ditions could have necessitated cesarean delivery,
3,382 subjects remained in the group without GH,
952 with clinical GH during pregnancy, and 4,535
with a history of herpes prior to the current preg-
nancy. Regardless of inclusion or exclusion of ce-
sarean delivery for other indications, the age-
adjusted relative risk for cesarean delivery among
women with a history of herpes was 1.13 [95% con-
fidence interval (CI): 0.93, 1.37]. This risk also did
not change when repeat cesarean delivery was in-
cluded as an outcome event. In all analyses, no
significant confounding was detected for age, race,
alcohol intake, smoking, marital status, rural or ur-
ban residence, or income.
The relative risk of cesarean section for women
with clinical herpes during pregnancy, compared to
women without herpes, was 12.88 (95% CI: 11.24,
14.77).
Analysis by Birth Facilities’ Cesarean Prevalence
Results of the analysis stratified for birth facility are
shown in Table 2. The risk for cesarean delivery in
Clinical Genital Herpes during Pregnancy
dysfunctional
labor 0.61% breech 4.6%
PD 2.5%
unspecified 91.6%
unspecified
placenl
problem 2.3%
History of Genital Herpes
CPD 33.5%
32
,tal lllllllllllllllllll
:.3%
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willill|illl|lllllNIIIIl|lll labor 10.8%
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No History of Genital Herpes
CPD 30%
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placent labor 9%
problem 4%
breech 24%
Fig. I. Major indications for cesarean delivery. CPD
cephalopelvic disproportion.
women with a history of herpes was 1.2 (95% CI:
1.0, 1.4; P 0.058) in the group of birth facilities
with baseline cesarean delivery prevalence above
20%, compared to 1.1 (95% CI: 0.9, 1.3; P 0.186)
in that with cesarean delivery prevalence below
20%.
Adverse Maternal and Fetal Outcomes
Associations between the occurrence of adverse
maternal and fetal outcomes and maternal herpes
status were not significant for neonatal sepsis or
anemia in either of the exposed groups. Neither
were women with historical herpes more likely to
have preterm labor (data not shown).
DISCUSSION
Neonatal herpes is associated with significant mor-
bidity and mortality. 1-s,34 Its incidence in the
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United States is thought to be increasing, with cur-
rent estimates between 400 and 1,000 cases/
year.6,36 This increase may be associated with the
finding that more women of childbearing age are
seeking evaluation for genital herpes. 7 Of the two
herpes virus types, HSV-2 is responsible for the
majority of genital infection, while HSV-1 accounts
for the remainder. The prevalence of seropositivity
to HSV-2 in the general U.S. population in 1990
has been estimated at 21.7%, an increase of 32.3%
over the past decade?z More recent e+idence sug-
gests that this increase may be continuing. In a
recent population-based survey of 1,770 inner-city
residents in San Francisco, seroprevalence to
HSV-2 was 33% overall, with peaks in those 30-34
years of age (49%) and the highest prevalence seen
in black women (55%). HSV-2 seropositivity in
women was 41% overall.s Seroprevalence among
pregnant women was not assessed in that study;
however, earlier surveys of pregnant women have
indicated that 20-30% show immunologic evidence
of prior HSV-2 infection,s
Cesarean sections are a commonly performed
procedure in current obstetric practice in the
United States, accounting for 15-30% of deliveries,
depending on the geographic area sampled. There
is some regional variation in cesarean section rate;
the Western region of the United States had esti-
mated rates of 19.8% (total) and 15.1% (primary)
which are lower than the national average,z5 The
determination of optimal method of delivery is in-
fluenced by a variety of factors in addition to the
conventional "pathologic" indications. Hospital
size, patient insurance status, and practitioner pref-
erence may contribute to decision-making in this
regard. Aggregate financial cost and maternal mor-
bidity are considerably higher for cesarean sections
than for vaginal deliveries,z9
Our primary group of interest was women who
had only a history of genital herpes but no symp-
toms throughout pregnancy or at delivery. These
women had a slightly elevated percentage of births
by cesarean section (12.5%) compared with women
who had no history of herpes (11.2%). This finding
may reflect appropriate compliance with current
guidelines; however, this risk estimate still approxi-
mates a 13% increase in cesarean delivery in ex-
posed women above those with no herpes history.
Such an elevation could, in a large number of
women, account for significant, and potentially
avoidable, maternal and infant morbidity and eco-
nomic cost. This may be particularly true in popu-
lations in which section rates are generally higher
than those seen in our study. This concept is, in
fact, borne out by the more significant risk of ce-
sarean delivery for women with historical herpes
who gave birth in facilities with a higher baseline
frequency of cesarean delivery (Table 2). A more
refined analysis than was possible with the present
data set, controlling for potential confounders of
this relationship (such as the facilities’ tertiary re-
ferral base and high-risk obstetric practice), might
prove illuminating.
A retrospective cohort analysis performed in
1984 also used the Washington State Vital Records
to identify 1,156 women with genital herpes in
King, Snohomish, and Pierce Counties during 1980
through 1983 (Wolf and Corey, unpublished
data),z6 The definition of"herpes" was the same as
that in the 1989-1991 cohort; however, "active"
and "history" herpes status were not distinguished
on the birth record at that time. A hospital chart
review of 909 of these births revealed that the
prevalence of primary cesarean delivery in women
with active herpes at delivery was 60%revery simi-
lar to that in our study. Prevalence of cesarean de-
livery in women with a history of herpes was 18%
in the 1984 chart review, compared to our preva-
lence of 12.5%. Prevalence of cesarean delivery in
women with no herpes in 1980-1983 was 10.3%,
relatively close to our finding of 11.2%. These data
suggest that the prevalence of excess cesarean de-
livery in women with a history of genital herpes has
declined over the past decade, while that in women
with active HSV has remained constant. The simi-
lar cesarean section rate in the 1980-1983 cohort, in
which chart reviews were performed to authenti-
cate reports on the birth records, supports the ac-
curacy of our data.
In our study, 59% of women with active herpes
underwent cesarean section. This surprisingly low
rate requires explanation. It is probably due to the
fact that the definition of active herpes in Wash-
ington state includes active lesions at any time dur-
ing pregnancy; accordingly, not all cases coded as
"active" would require CS if the symptomatic epi-
sode had occurred well prior to delivery.
Interpretation of our results should be viewed in
light of the study’s limitations. First, the definition
of active herpes included symptoms anytime dur-
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ing pregnancy; therefore, this characterization is
only a crude approximation of herpes which is truly
active at the time of delivery. Nonetheless, the
high proportion of cesarean delivery with indica-
tion unspecified in this group supports the hypoth-
esis that active herpes at delivery figured promi-
nently in choice of cesarean section as delivery
method. Second, the birth record does not allow for
the distinction among herpes that is diagnosed 1)
by recognition of visible lesions by the physician,
2) by culture documentation, or 3) by patient re-
port. Historical herpes may most often be a diag-
nosis provided by the patient and while specific, is
very insensitive, for the presence of GH; active
GH, in this setting, could fall into any of the three
categories. Misclassification of exposure status
could have arisen from this lack of distinction, and
could bias the risk estimates for cesarean delivery
in either direction. Third, the decision to proceed
with cesarean section is informed by a variety of
factors such as obstetric history, patient and/or
practitioner preference, clinical status of infant and
mother, and regional tendencies. The structure of
the Washington state birth record allowed only for
the inferred indication for cesarean delivery in our
study population. Consequently, a complex analy-
sis of the role of GH in this decision-making pro-
cess was not possible with our data set. Finally, use
of birth certificate data itself presents a limitation,
in that coding of the method of delivery may vary
from one hospital to another, and is probably not as
accurate as data obtained directly from computer-
ized hospital discharge data.s9 An analysis using the
latter to assess our study’s findings would be use-
ful.
In summary, our study is the first assessment
specifically directed at estimating the frequency of
cesarean section in women who report a history of
GH but who do not evidence active lesions at the
time of delivery. We found a slightly elevated risk
of cesarean delivery among women with a history
of GH, which may be modified by the underlying
rate of this procedure in the birth facility involved.
Further evaluationsmboth retrospective and pro-
spectivemof this relationship in other populations
could provide a stronger basis for refining recom-
mendations, reducing costs, and minimizing mater-
nal and neonatal morbidity.
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